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Start-up instructions
Thyristor controller

Type: TS2 3Ph, TS2 SP 3Ph
Three phase controller W3C
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three phase controller, mutlicycle control
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TS2 SP 3Ph...

TS2 SP 1Ph... single phase controller, multicycle control

three phase controller, phase angle controlTS2 3Ph...

TS2 1Ph...
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Cold resistance at a cold-conductor temperature of J  -5KNAT

Cold resistance at a cold-conductor temperature of J  +5KNAT

Cold resistance at a cold-conductor temperature of J  +15KNAT

Reproducibility of JNAT

Cold resistance R25

Thermal response time ta

± 5

Single

± 5

Triplet

K
± 0,5 ± 0,5 K

³ 1330 ³ 3990 W

³ 4000 ³ 12000 W

£ 100 £ 300 W

£ 550 £ 1650 W

£ 5 £ 5 s



7. Technical features of the control and monitoring panel as well as 
 the function board

The control and monitoring unit includes various control and safety functions. This panel will be 
internally supplied through the mains voltage. On the control and monitoring panel is the exchangeable 
function board (100 x 75 mm) mounted, wich defines  the control mode of the device.

7.1 Meaning of LEDs

LEDs on the control and monitoring panel

If there is none of the explained malfunctions, all red LEDs have to go out by activating the device 
(e.g. by connecting the contacts 1 - 2 / reset procedure).

LEDs on the function board

LED “S2”

LED “S1”

9

Function board
(See discription)

Monitoring system display:

  LED 1 (rd)
  LED 2 (rd)
  LED 3 (rd)
  LED 4 (gn)

S1 S2 Fault

14 15 16 17 18 19 20 21 22 23 24

Heat sink overtemperature

Phase loss

PTC-Input

Stand by

Input e.g. for temperature 
sensor PTC-contact acc. to  

DIN 44081/44082

Meaning: Over temperature of heat sink or power unit

Meaning: Mains voltage connected (device in operation)

Meaning: Phase failure

Reason: Overload, to high current, to high switching frequency, to high ambient
temperature, The threshold value of turning off is at 85° C.

Reason: One or more phases are not connected with 
the mains connections L1, L2, L3 (Check the contacts!)

LED 1 (rd)

LED 2 (rd)

LED 3 (rd)

LED 4 (gn)

ActivationLED “SE”

Control and
monitoring panel
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Do not change 
factory-made wiring

Meaning: Over temperature of the PTC-sensor or clamps 23-24 are opened

Reason: PTC has released or missing bridge on clamps 23-24

Switch function S1 activated (simultaneous activation of relais contacts S1 and 
LED S1), load voltage > 0% 

Switch function S2 activated (simultaneous activation of relais contacts S1 
and LED S2), load voltage = 100 %



7.2 Meaning of the clamp connections

Clamp connections on the function panel:

These connections can be found on the function module and obey the following numbering scheme.

Clamps on the control and monitoring print:

10

t

t

t

t

Deactivation: 
Clamps 1+2 opened
Load voltage = 0%

15

1818 18

15 1516

14

19

17

19

17

19

17

16

14

16

14

Load voltage = 100%

Activation: 
Clamps 1+2 closed

UL

S1

S2

SE

Load voltage > 0%

The switch positions show 
the clamp contacts from 
14 to 19 at the control panel.

1, 2

3, 4

5, 6

activated: closed

in operation: closed

Activation:

Special functions:

standby: open

disable the power unit: open 
(The red LED lights if clamps 5 - 6 are opened)

reference voltage 10V DC
(voltage supply for potentiometer control)

malfunction report output switch terminal
Contact positions:
•  without auxiliary voltage in normal operation: 21 - 22 closed
•  with auxiliary voltage in normal operation:                21 - 22 closed
•  without auxiliary voltage at the fault:               21 - 22 closed
•  with auxiliary voltage at the fault:                    21 - 20 closed

5, 6

14, 15, 16

17, 18, 19

7

23, 24

20, 21, 22

auxiliary input, i.e. for PTC-sensor according to DIN 44081 or other applications
•  23 - 24 open = error (disable the power unit)
•  23 - 24 closed = operation
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The devices are powered internal by the mains voltage. Optional can devices with 
different mains voltage be supplied with an external auxiliary voltage.

switching output S1, load voltage > 0% on clamps T1, T2, T3
Contact positions see time diagram 

switching output S2, load voltage = 100% on clamps T1, T2, T3
Contact positions see time diagram
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8. Control and monitoring print

Phase monitoring: DIP-switch S4

Explaination of the LED indicators

Auxiliary contacts S1 and S2

User-defined  alternating contacts (5A/230V), 
activated by the following switching position:

Do not change
factory-made wiring

ready for use, mains voltage is applied

Load voltage = 100%

phase failure, undervoltage

LED 1

LED 4

S2

LED 2

LED 3

If there is one of the explained errors, 
it will be saved and the error indication will be activated. (clamps 20-21-22)

UL

S1

output voltage of the 
thyristor controller at T1, T2, T3

Load voltage > 0%

t

t

t

t

15

1818 18

15 1516

14

19

17

19

17

19

17

16

14

16

14

UL

S1

S2

SE

Contacts 20, 21, 22 Malfunction

Switching output Error indication
Contacts:
• without mains voltage by normal operation: 21 - 22 closed
• with mains voltage by normal operation:        21 - 22 closed
• without mains voltage by fault signal:        21 - 22 closed
• with mains voltage by normal operation:      21 - 20 closed
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Over temperature of heat sink or power unit (switch-off threshold is about 85°C)

Over temperature of the PTC-sensor or clamps 23-24 are opened

Function board
(See discription)

Monitoring system display:

  LED 1 (rd)
  LED 2 (rd)
  LED 3 (rd)
  LED 4 (gn)

S1 S2 Fault

Heat sink overtemperature

Phase loss

PTC-Input

Stand by

Input e.g. for temperature 
sensor PTC-contact acc. to  

DIN 44081/44082

23 24
ON
OFF14 15 16 17 18 19 20 21 22

Dashed switches are set at the 
factory and may not be changed.

Note:
The black square in the 
schmatic description 
represents the slide 
switch.

S4S3

 1  2  3  4  5  6  7
S1

Ps

23 24L1 N 14 15 16 17 18 19 20 21 22

Phase monitoring activeOFF

Phase monitoring inactiveON
!

1. Switch off auxiliary voltage
2. Set DIP-switch
3. Switch on auxiliary voltage
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9. Function board

1 2 3 4 5 6 7

Potentiometer control:
1kW - 10kW

Softstart / tan

0s         10s

Switch
S1

LED1: Level

LED2: SP

LED3: Fault

LED4: SE

LED5: S1

LED6: S2

J4 : 4...20mA

G
N

D

U
re

f:
 +

1
0
V

S
ta

rt
 /
 A

ct
iv

a
tio

n

U
st

 /
 Is

t

ON

OFF

Function board (Analogue control)

LEDs Function

LED1: Level Intensitiy is proportional 
to the level control

LED2: SP

Collective fault indication
or quick shutdown has triggered

LED3: Fault
ON: fault
OFF: ready

flashes at the same rate
as the multicycles

LED is only active at
phase angle control (Ph)  

LED is only active at
multicycle control (SP) 

LED4: SE
ON: clamp 1, 2 closed

OFF: clamp 1, 2 opened

S1LED5: S1
ON: load voltage > 0%
OFF: load voltage = 0%

S2LED6: S2
ON: load voltage = 100%
OFF: load voltage < 100%

Switching status

J3: Ph / SP
(factory setting)

J1: n.c.

J2: n.c.

Note:
The black square on the
switch picture shows the
slide control.

ON

OFF

9.1   LEDs
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Analoguemodule 2
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9.2   Clamps

Clamps Function Setting

1, 2
opened: standby

closed: activated

Reset1, 2
opening and closing
resets the device

Ust: Control voltage,
Ist: Control current

3
0...10V    (S1: OFF, J4: opened)
0...20mA (S2: ON, J4: opened)
4...20mA (S2: ON, J4: closed)

Quick shutdown
with retaining function

5, 6
opened: fault

closed: ready

Uref: +10V
Reference voltage for
potentiometer control

7

GND
Ground for control signals

4

Control signal Switch S1 Jumper J4

Ust: 0...10V OFF opened

Ist:  0...20mA opened

Ist:  4...20mA closed

ON

ON

Jumper J3

Phase angle control (Ph) opened

Multicycle control (SP) closed

Kind of control mode

9. 5   Control signals

9. 4   Kinds of control mode for devices with Phase angle control (Ph)
         or Multicycle control (SP)

Potentiometer Function Setting
Softstart / tan Ramp-up time adjustable 0...10s

9. 3   Potentiometer

Output: +10VDC / max. 10mA

(factory setting)



10. Basic circuit

* For disconnection plug connectiors, fuses, circuit-breakers, load-breakers,  residual current devices (RCDs), etc. can be used.

14

L1
L2
L3
N

F1

Load

L2 L3L1

Thyristor controller: 

TS2 3Ph...
TS2 SP 3Ph...

T1 T2 T3

*

or:
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W
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D
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TS2 3Ph 05

TS2 3Ph 1250

TS2 3Ph 120

TS2 3Ph 90

TS2 3Ph 1000

TS2 3Ph 35

TS2 3Ph 2500

TS2 3Ph 350

TS2 3Ph 15

TS2 3Ph 1850

TS2 3Ph 220

TS2 3Ph 60

TS2 3Ph 560

TS2 3Ph 08

TS2 3Ph 1600

TS2 3Ph 160

TS2 3Ph 50

TS2 3Ph 420

TS2 3Ph 25

TS2 3Ph 2100

TS2 3Ph 280

TS2 3Ph 75

TS2 3Ph 720

A

F

C

C

E

B

F

D

B

F

D

B

E

A

F

C

B

D

B

F

D

C

E

1,3

79,0

9,5

7,5

32,0

2,3

93,0

18,0

1,9

90,0

15,0

2,4

28,0

1,3

82,0

10,5

2,3

22,0

1,9

90,0

15,0

7,0

30,0

13

3375

324

243

2700

94

5790

945

40

4710

594

162

1512

22

4320

432

135

1134

67

5010

756

202

1944

3

860

78

60

690

23

1730

240

10

1300

145

41

380

5

1100

100

33

290

16

1450

193

50

490

1,5

630

35

25

500

6,0

2x630

120

2,5

2x500

70

16

240

1,5

2x400

50

10

150

4,0

2x500

95

16

300

16

1250

125

100

1000

35

2500

355

25

2000

250

80

630

16

1600

160

50

400

25

2000

315

80

800

10

1800

130

100

1200

40

2800

450

25

2500

300

80

750

15

2000

200

60

600

30

2500

400

80

900

5

1250

120

90

1000

35

2500

350

15

1850

220

60

560

8

1600

160

50

420

25

2100

280

75

720

200x140x115

850x750x470

360x252x200

360x252x200

600x540x346

260x205x170

850x750x470

415x525x210

260x205x170

850x750x470

360x445x210

260x205x170

600x540x346

200x140x115

850x750x470

360x252x200

260x205x170

415x525x210

260x205x170

850x750x470

415x525x210

360x252x200

600x540x346
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11. Survey of the individual types

Errors and technical modifications excepted (Date: 2021/09)

Recommendations of the cross sections according to VDE 0298-4 (August 2003), table 4,
laying system E and F

* The given details also apply to the version with multicycle control TS2 SP 3Ph...

** The given values for the max. power applies to operation at 3x 400V. The circuit can be in star
connecion or delta connection. To take account of this, the resistance values of the load.
(Example: Power resistors for 230V AC can´t be connected in delta connection)

The given values refer to operation voltage of 3x 400V AC.
The values given for overload refer to a surrounding temperature exceed of max. 55°C and an installa-
tion altitude of 1000m. (VDE 0298, part 4, August 2003).



self synchronizing

VDE 0160 5.5.1.3 / DIN EN 50178

ohmic and inductive load

vertical, electrical connections downside

IP 23

LEDs (SE, S1, S2)

48Hz...62Hz

E according to DIN 40040

0...+55°C
phase failure, undervoltage, over temperature, PTC-failure

EMC Directive 2014/30/EU
Low voltage Directive (LVD) 2014/35/EU
RoHS Directive 2011/65/EU

Phase sequence

Built in device

Types of the load

Installation

Max. load current

Protection class

Indication of operation state

Mains frequency

Humidity class

Ambient temperature

Error indication

CE-regulations

Control signals
(standard)

optional

16

• 0...10V DC
• 0...20mA DC
• 4...20mA DC
• potentiometer input (5kΩ...25kΩ): 0...10V DC

• mains filter
 • mains reactor

• 0...5V DC
• 0...10mA DC
• 0...5mA DC

• 10...0V DC (invers)
• 20...4mA (invers)
• 20...0mA (invers)

 internal generationAuxiliary voltage

Thermokon Sensortechnik GmbH - Thyristor controller TS2 3Ph, TS2 SP 3Ph

Mains voltage 3x 400V AC, (optional: further mains voltages available)

see table on section 11. (5...2500A)

12. Technical data

Errors and technical modifications excepted (Date: 2021/09 Rev. 03-2024)

13. Equipment
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function board

Connection:
control electronic

160

200

1
2

5

1
4

0

control board

function board

11
5

protection cover (can be taken off)

power connections

L
1

L
2

L
3

T
1

T
3

P
E

T
2

mounting holes Ø = 8mm
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Frame size: B

Power connections (L1...T3): M5
(TS2 3Ph 15, 25, 35, 50, 60, frame size B)

Due to ongoing technical development and modifications we reserve the 
right to deliver products which might be slightly different from those 
described above.
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function board

Connection:
control electronic

fan fan

230

260

1
2
0

1
7
0

2
0
5

control board

function board

1
7
0

mounting holes Ø = 8mm
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Frame size: C

Power connections (L1...T3): M8
(TS2 3Ph 75, 90, 120, 160, frame size C)

Due to ongoing technical development and modifications we reserve the 
right to deliver products which might be slightly different from those 
described above.
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control board

Function board

1
8
5

2
0
0

mounting holes Ø = 8mm

function board

Connection:
control electronic

L1          T1              L2          T2               L3          T3

fan fan

1
4
0

2
1
3

2
5
2

330

360

protection cover (can be taken off)
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Frame size: D

Power connections (L1...T3): M8
(TS2 3Ph 220, 280, 350, 420, frame size D)

Due to ongoing technical development and modifications we reserve the 
right to deliver products which might be slightly different from those 
described above.
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function board

Connection:
control electronic

L1             T1                    L2             T2                    L3             T3

4
2
0

4
4
5

3
4
0

T1 T2 T3L1 L2 L3

function board
control board

mounting holes Ø = 8mm

2
1

0

fanfan

auxiliary fan: TS2 3Ph 280, 350, 420 8
0

330

360 55
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Frame size: E

Power connections (L1...T3): M10 / M8
(TS2 3Ph 560, 720, 1000, frame size E)

Due to ongoing technical development and modifications we reserve the 
right to deliver products which might be slightly different from those 
described above.
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function board

Connection:
control electronic

4
0

0

2
8

0

fan fanfan

2
8

0

3
4

6

function board

L3L2L1

T2T1 T3

3
0

5
4

0

L1 L3L2

mounting holes Ø = 9mm

510

600

560

protection cover (can be taken off)

Thermokon Sensortechnik GmbH - Thyristor controller TS2 3Ph, TS2 SP 3Ph



T
h
e
rm

o
ko

n
 S

e
n
so

rte
ch

n
ik G

m
b
H

 - T
h
yristo

r co
n
tro

lle
r T

S
2
 3

P
h
, T

S
2
 S

P
 3

P
h

2
2

 

Frame size: F

Power connections (L1...T3): M12
(TS2 3Ph 1250, 1600, 1850, 2100, 2500, frame size F)

Due to ongoing technical development and modifications we reserve the 
right to deliver products which might be slightly different from those 
described above.

8
5

8
5

3
0

fan

L2

fanfan

function board

Connection:
control electronic

L1

L3

T3T2

mounting holes Ø = 12mm

L2

function board

L1

T1

L3

850  

800

760

ca.170  

ca.300

5
3
0

7
5
0

4
7
0

3
9
0
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